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ABSTRACT 
During t h e  pe r iod  J u l y  1 - September 30, 1974, surveys  f o r  t h e  
Upwelling Per iod  of t h e  random i n t e r t i d a l  and s u b t i d a l  and 
permanent s u b t i d a l  s t a t i o n s  continued. A t o t a l  of 11 random 
s u b t i d a l ,  9  permanent s u b t i d a l  and 8 random i n t e r t i d a l  s t a t i o n s  
were sampled i n  t h e  two s tudy  areas. I n  a d d i t i o n ,  9 permanent 
s u b t i d a l  s t a t i o n s  were remarked w i t h  eye b o l t s ,  w i r e  rope  and 
new rope and s u r f a c e  buoys. 
Seve ra l  i n s p e c t i o n  d ives  were made i n  t h e  I n t a k e  Cove Area behind 
t h e  breakwaters  t o  fo l low dredging progress .  A l i m i t e d  b i o t i c  
recovery on t h e  per iphery  of t h e  cove t o  a depth of 6 m (20 f t )  
appears  t o  b e  occurr ing .  
Pump o p e r a t i o n  was a l s o  followed c l o s e l y  dur ing  t e s t i n g  procedures  
and a t  least t h r e e  problem a r e a s  a s s o c i a t e d  w i t h  t h e  d i scha rge  of 
cool ing  wa te r s  were found t o  e x i s t .  
I n t e rv i ews  of bo th  sea u rch in  and abalone fishermen working t h e  
c o a s t a l w a t e r s  near  t h e  p l a n t  s i te  were conducted. A c t i v i t y  of 
u rch in  fishermen has  been f l u c t u a t i n g  due t o  va ry ing  gonadal 
cond i t i ons  of t h e  urchins .  
Numbers of  sea o t t e r s  i n  t h e  P o i n t  Buchon t o  Diablo Cove a r e a  have 
continued t o  d iminish  from t h e  numbers observed i n  s p r i n g  1974. 
However, evidence of forag ing ,  i n  t h e  form of broken u rch in  tests, 
is very  s t r o n g  i n  Diablo Cove. 
A new s tudy  t o  e s t a b l i s h  catch-per-uni t -of-effor t  d a t a  of s p o r t -  
f i s h e s  by ang l ing  was begun t h i s  q u a r t e r .  
This  is t h e  f i f t h  q u a r t e r l y  r e p o r t  submit ted i n  p a r t i a l  f u l f i l l m e n t  
of Research Contract  No. 6s-1047 between t h e  Department of  F i sh  and Game 
and t h e  P a c i f i c  Gas A d  E l e c t r i c  Company. Through t h i s  c o n t r a c t ,  t h e  
Department of F ish  and Game i s  t o  conduct e c o l o g i c a l  monitor ing s t u d i e s  
t o  determine what changes have occurred dur ing  1970 and 1971 i n  t h e  
base  l i n e  inventory  of t h e  marine b i o t a ,  w i t h  s p e c i a l  r e f e r e n c e  t o  f i s h  
and abalone. 
Quar te r ly  r e p o r t s  w i l l  be  followed by annual  r e p o r t s .  F u l l  t a b l e s  
and s p e c i e s  l i s ts  w i l l  be  inc,luded i n  each annual  r e p o r t .  
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INTRODUCTION 
This  f i f t h  q u a r t e r l y  r e p o r t  covers  Department of Fish and Game 
Ecologica l  ' s tud ies  a t  Diablo Canyon Power P lan t  S i t e  dur ing  t h e  pe r iod  
J u l y  .1 through September 30, 1974. During t h e  q u a r t e r  we cont inued t o  . 
occupy random i n t e r t i d a l  and s u b t i d a l  s t a t i o n s  a s  w e l l  a s  conduct 
summer surveys o f  t h e  permanent s u b t i d a l  s t a t i o n s .  Corrrmercial abalone 
and urchin  f i s h e r m n  were in te rv iewed whenever p o s s i b l e  f o r  catch-per- 
un i t -of -e f for t  in format ion  and counts  and feeding behavior  o f  s e a  o t t e r s ,  
Enhydra Zutvis, were monitored. I n  September we undertook a catch-per- 
un i t -o f - e f fo r t  s tudy  of s p o r t f i s h e s  i n  Diablo Cove and t h e  North Cont ro l .  
These s t u d i e s  a r e  designed t o  a s s e s s  t h e  impact of n a t u r a l  and man-made 
changes on E iab lo  Cove c o m u n i t i e s  and n a t u r a l  changes i n  our  North 
Control  Area. 
OPERATIONS 
Random S u b t i d a l  S t a t i o n  Surveys 
We surveyed 11 random s t a t i o n s  dur ing  August and September; 8 i n  
t h e  North Cont ro l  Area and 3 i n  Diablo Cove (Figure 1 ) .  During May and 
June w e  occupied 11 s t a t i o n s  i n  Diablo Cove and 6 i n  t h e  North Cont ro l  
Area. 
The g i a n t  r ed  s e a  u rch in ,  Strongy Zocentrotus franciscanus, was t h e  
dominant macro inver tebra te  i n  bo th  a r e a s .  The mean count p e r  30 mL 
2 (327 f t ) s t a t i o n  dur ing  August and September i n  Diablo Cove was 27.0 
acd 65.0 i n  t h e  North Cont ro l  Area. The mean count p e r  s t a t i o n  of g i a n t  
red s e a  urchins  obta ined  a t  random s t a t i o n s  du r ing  May and June was 
114.9 and 31.3 i n  Diablo Cove and North Control  Areas r e s p e c t i v e l y .  The 
wide d i f f e r e n c e  i n  means i s  probably due i n  p a r t  t o  t h e  number of 
s t a t i o n s  and depths surveyed,  a l though t h e  decrease  i n  Diablo Cove i s  
probably due t o  ex t ens ive  fo rag ing  by s e a  o t t e r s .  The s e a  s t a r ,  Pativia 
miniata, was t h e  second nos t abundant macro inver tebra te .  Red abalone,  
HaZiotis mfescens,  were n o t  observed at any of  t h e  t h r e e  Diablo Cove 
s t a t i o n s ,  b u t  i n  t h e  North Control  Area they  were p re sen t  at fou r  of 
t h e  e i g h t  s t a t i o n s  'surveyed w i t h  a mean p e r  s t a t i o n  of  1 .8.  It is un: 
f o r t u n a t e  t h a t  we do n o t  have b a s e l i n e  counts  f o r  t h i s  a r e a  b e f o r e  t h e  
s e a  o t t e r s  began fo rag ing  i n  1973. 
Of t h e  s i x  s p e c i e s  of  brown a lgae  q u a n t i f i e d  i n  Diablo Cove, b u l l  
k e l p ,  Nereocystis Zeutkeana, wi th  Laminaria se tche t i i ,  and Pterygophora 
caZifomica, were t h e  most abundant w i th  s t a t i o n  means of  78.0, 63.3 
and 56.3 r e spec t ive ly .  I n  f a c t ,  t he  b u l l  k e l p  canopy i n  Diablo Cove 
appears t o  be much l a r g e r  than i n  1973. Counts of t h e  same t h r e e  s p e c i e s  
o f  brown a lgae  i n  t h e  North Control  y i e l d e d  lower means, 1 .5 ,  7.8,  and 
10.0 r e s p e c t i v e l y .  
Permanent Sub t i d a l  S t a t i o n  Surveys 
Most of ou r  time i n  J u l y  w a s  devoted t o  l o c a t i n g  and remarking t h e  
permanent s u b t i d a l  s t a t i o n s .  Four o f  t h e  s t a t i o n s  were l o c a t e d  ,and marked 
wi th  new buoys ( S t a t i o n s  6 ,  7,  11, 15) .  However, we were unable t o  l o c a t e  
s t ia t ions  8 ,  9 ,  10 ,  1 2  and 16 .  We t h e r e f o r e  r e e s t a b l i s h e d  t h e s e  s t a t i o n s  
i n  t h e  same genera l  a r e a s  of t h e  o l d  s t a t i o n s .  Unfor tuna te ly ,  we w i l l  
n o t  b e  a b l e  t o  make long  t e r m  comparisons on t h e s e  new s t a t i o n s  except  in  
terms of  average counts p e r  s t a t i o n .  I n  a d d i t i o n ,  we i n s t a l l e d  permanent 
eyebo l t s  a t  each end and i n  t h e  middle of every  s t a t i o n  t o  a i d  i n  l o c a t i n g  
s t a t i o n s  wi th  missing s u r f a c e  buoys and t o  i n c r e a s e  s t a n d a r d i z a t i o n .  These 
eyebo l t s  a r e  connected by w i r e  rope a long  t h e  l e n g t h  of  t h e  t r a n s e c t  . We 
a l s o  took bea r ings  on t h r e e  landmarks at each s t a t i o n  t o  a i d  i n  r e l o c a t i o n .  
We have abandoned Burge and S c h u l t z ' s  s t a t i o n s  1 3  and 14 .  
I n  August we surveyed n i n e  s t a t i o n s .  Giant r ed  s e a  urchin  numbers 
cont inued t o  d e c l i n e  a t  some s t a t i o n s .  M2an counts  a t  s t a t i o n s  6 ,  7 ,  11 
and 15 repor t ed  by Burge and Schu l t z  i n  1971 were 260, 275, 84 and 252 
r e s p e c t i v e l y .  Our August survey y i e l d e d  78, 75, 84 and 384 urchins  res-  
p e c t t v e l y  a t  t hese  s t a t i o n s .  The average count of g i an t  r ed  s e a  u rch ic s  
a t  a l l  n i n e  of  t h e  s t a t i o n s  surveyed i n  August was 121.3; t h i s  compares 
wi th  an average of  193.6 urchins  p e r  s t a t i o n  i n  1971. Red abalone numbers 
a l s o  decreased.  Our average count a t  t h e  n i n e  s t a t i o n s  surveyed i n  
August was 1 . 4 .  I n  1971 t h e  average f o r  t hese  n ine  s t a t i o n s  was 8.4.  
Counts of  Nereocystis Zeutkeana s t i p e s  a t  t h e  n i n e  s u b t i d a l  s t a t i o n s  
surveyed i n  August i nc reased  markedly from last y e a r .  I n  September 1973 
t h e  average count a t  e i g h t  s t a t i o n s  was 3 .1  s t i p e s ,  i n  1974 t h e  average 
I 
was 46.9 s t i p e s .  
Random I n t e r t i d a l  S t a t i o n  Surveys 
During t h i s  q u a r t e r ,  e i g h t  random i n t e r t i d a l  s t a t i o n s  were sampled; 
four  i n  t h e  North Control  I n t e r t i d a l  Area and fou r  i n  t h e  Diablo Cove 
Study Area (F igure  1 ) .  Methods used t o  sample i n v e r t e b r a t e s  and a lgae  
were c o n s i s t e n t  w i t h  previous surveys and a d d i t i o n a l  counts of abalone 
were made along a l i n e  1 m (3 .3  f t )  t o  e i t h e r  s i d e  of t he  30 m (99 f t )  
t r a n s e c t  l i n e .  I n  t h e  l a b o r a t o r y ,  work cont inued i n  p roces s ing  t h e  ' s o f t '  
a lgae  samples from t h e  Upwelling Pe r iod  (March through August) t o  o b t a i n  
biomass f i g u r e s  . 
Since  s o  few samples were taken a f t e r  J u l y  1, t h e  d a t a  have not  been 
q u a n t i f i e d  he re  b u t  w i l l  appear i n  t h e  next  Annual Report when they  w i l l  
be  t r e a t e d  wi th  t h e  r e s t  of t h e  Upwelling Per iod  sampling d a t a .  I n  
gene ra l ,  however, i n v e r t e b r a t e  numbers and composition appear  t o  b e  un- 
changed s i n c e  t h e  l a s t  Quar te r ly  Report ,  b u t  amounts of  a lgae  processed  
2 t o  da t e  from t h e  )I m2 (2.7 f t  ) samples taken i n  June and J u l y  have 
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FIGURE 1. Locat ion of Random S u b t i d a l  and I n t e r t i d a l  Areas - Diablo Canyon 
Power P l a n t  S i t e .  
i nc reased  s u b s t a n t i a l l y ,  probably i n  response t o  summer upwell ing con- 
d i t i o n s .  
Numbers of red  and b l a c k ,  HaZiotis cracherodii, abalone  counted 
along t h e  t r a n s e c t  l i n e  a t  t h e  s t a t i o n s  i n  J u l y  and August appear  t o  be  
diminished i n  t h e  North Control  I n t e r t i d a l  and t h e  North Diablo Cove 
I n t e r t i d a l ,  bo th  a reas  of recent  o t t e r  h a b i t a t i o n .  Whether t h e s e  lower 
numbers a r e  a r t i f a c t s  of a low number of samples w i l l  b e  determined wi th  
f u t u r e  surveys . 
I n t a k e  Cove 
S e v e r a l  d iv ing  surveys were conducted w i t h i n  t h e  I n t a k e  Cove s i n c e  
J u l y  1, 1974, t o  i n spec t  dredging progress  and t o  b r i e f l y  a s s e s s  t h e  b i o t a .  
Dredging o p e r a t i o n s ,  r e s t r i c t e d  t o  t h e  a r e a  between t h e  breakwater  and 
i n t a k e  s t r u c t u r e  , a r e  s t i l l  Ln p rog res s ,  Approximately one q u a r t e r  of  
t h i s  a r e a  remained t o  b e  dredged a t  o u r  last i n s p e c t i o n  d ive  i n  September. 
A - l i m i t e d  recovery o f  t he  b i o l o g i c a l  community w i t h i n  t h e  cove has  
occurred.  F o l l i o s e  red  a lgae  a r e  developing a long  t h e  breakwater .  
Species  no ted  inc lude  Oigartina cazifornica, PtiZota densa, Weeksia 
reticuzata, CaZZophyZZis sp .  S e v e r a l  o f  t h e s e  r ed  a lgae  and ULva sp .  
were observed ex tending  down t o  a depth of twenty f e e t .  The a s soc i a t ed  
i n v e r t e b r a t e  community has  a l s o  d i v e r s i  f i e d  beyond t h e  d e t r i t a l  f eede r s  
seen  i n  e a r l i e r  surveys .  N e w  groups inc lude  pandal id  shrimp,  hydroids , 
bryozoans , s e v e r a l  nudib ranchs (Hernrissenda crassicornis, Acmthodoris 
bmmnea, and Dendrodoris fuZval and as c i d i a n s  (StyeZa s p  . and Ciona s p  . l . 
Stands of g i a n t  k e l p ,  Macrocystis pyrifera and Nereocystis Zeutkeana, 
were ev ident  and i n  good condi t ion .  
Fish popula t ions  a r e  now composed of most common forms found i n  near- 
shore waters sur rounding  t h e  cove. Demersal f i s h  inc luded  p a i n t e d  
greenl ing ,  OxyZebius pictus, blackeye gobi-es, Coryphoptems n ichots i i ,  
l ingcod,  Ophiodon elongatus, cabezon, Scor.paenichthys marnwratus, and 
round s t i n g r a y s ,  Urolophus hal leri .  Other  s p e c i e s  observed were b l u e ,  
Sebastes mystinus, b l a c k ,  S. melanops, and copper ,  S.  caurinus, rock- 
f i s h  ; s h i n e r ,  Cymatogaster aggregatta, rainbow, Hypsurus e q i ,  and 
p i l e  perch ,  Damalichthys vacca; and bocacc io ,  Sebastes paucispinis. 
Q u a n t i f i c a t i o n  of  r e d  a lgae ,  s e l e c t e d  i n v e r t e b r a t e s ,  and brown a l g a e  
is planned us ing  ou r  s u b t i d a l  random sampling method. This  survey  w i l l  
b e  i n i t i a t e d  dur ing  t h e  next  q u a r t e r .  
Punlp Opera t ion  
Three problem a r e a s  d i r e c t l y  r e l a t e d  t o  pump o p e r a t i o n  which w i l l  
a f f e c t  t he  b i o l o g i c a l  communities became ev iden t  dur ing  and a f t e r  pump 
t e s t i n g .  These a reas  a r e  t u rbu lence ,  foam, and h igh  l e v e l s  o f  copper 
i ons  i n  d i s  charge waters .  
Discharge of water through t h e  o u t  f a l l  s t r u c t u r e  produces a  t u r b u l e n t ,  
h igh ly  oxygenated l a y e r  of s u r f a c e  water  which extends s e v e r a l  hundred 
meters i n t o  Diablo Cove. This  tu rbulence  reduces l i g h t  p e n e t r a t i o n  
immediately under t h e  a f f e c t e d  a r e a  and produces a  s u r f a c e  foam. I n  - 
a d d i t i o n  t o  be ing  a e s t h e t i c a l l y  unp leasan t ,  this s u r f a c e  foam appears  
very  s t a b l e  and capable of reducing  l i g h t  p e n e t r a t i o n  i n  a r e a s  n o t  
d i r e c t l y  i n f luenced  by tu rbu lence .  Reduced l i g h t  would a l m s  t c e r t a i n l y  
have a d e l e t e r i o u s  e f f e c t  on b e n t h i c  a l g a e ,  e s p e c i a l l y  on developing 
sporophytes  of  Nereocystis leutkeana i n  s p r i n g .  D i s t r i b u t i o n  o f  foam 
and turbulence  w i l l  vary w i t h  wind and c u r r e n t  and t o g e t h e r  are capable  . 
of  a f f e c t i n g  a l l  po r t i ons  of  t h e  cove. 
Copper i o n  accumulation i n  d i scha rge  waters became apparent  a£ t e r  t h e  
Department of  Fish and Game i n v e s t i g a t e d  an abalone die-off i n  Diablo Cove. 
The Morro Bay Management Unit and Environmental Se rv i ces  Branch conducted 
on- s i t e  su rveys ,  b ioas says  , and wa te r  and t i s s u e  t e s t i n g .  A f t e r  t h i s  
i n v e s t i g a t i o n ,  t h e  die-of f was a t t r i b u t e d  t o .  h igh  copper i o n  concentra- 
t i o n s .  Pauses i n  pump t e s t i n g  a r e  appa ren t ly  r e spons ib l e  f o r  t h e  
accumulation of copper i o n s  w i t h i n  t h e  p l a n t ' s  cool ing  w a t e r  system 
condui t s  . 
Sea Urchin F ishery  
The i n t e n s i t y  of  t h e  commercial s e a  u rch in  h a r v e s t  f l u c t u a t e d  
wide ly ,  p r imar i ly  due t o  changing demand due t o  cond i t i on  of t h e  gonads. 
~ o s t  of t h e  urchins  a r e  b e i n g  ha rves t ed  from a s m a l l  a r e a  n e a r  Pecho 
Rock, however, d i v e r s  have a l s o  been working o f f  S h e l l  Beach. We con- 
ducted 44 in t e rv i ews  of  d i v e r s  between J u l y  1 and September 30 and t h e  
average catch-per-hour was 361.2 kg (795.5 l b )  f o r  t h i s  per iod .  This  
compares t o  an average catch-per-hour of 234. kg  (515 l b )  from J u l y  1973 
through June 1974. 
Abalone Fishery 
Commercial abalone d iv ing  e f f o r t  i nc reased  dur ing  t h e  q u a r t e r  a s  sea 
urchin  fishermen e n t e r e d  t h e  f i s h e r y  because  of poor u rch in  market demand. 
A t o t a l  of e i g h t  d i v e r s  was interviewed.  ' Thei r  ca t ch  c o n s i s t e d  o f  443 
red  aba lone ,  f o r  a catch-per-hour of 7.6 abalone.  Most of t h e  e f f o r t  
cen tered  around Pecho Rock. A few d i v e r s  have been observed j u s t  south  
of Diablo Cove. 
Sea Otter Counts 
Sea  o t t e r s  cont inued t h e i r  movements southward. Las t  y e a r  a t  t h i s  
t i m e ,  t h e  he rd  was l o c a t e d  about 0.5 n a u t i c a l  mi le  n o r t h  of  Lion Rock. 
During t h i s  q u a r t e r ,  most o f  t h e  r a f t i n g  animals have been observed i n  
t h e  cove e a s t  of Lion Rock (North Cove). The s i z e  of t h i s  he rd  cont inues 
t o  decrease ;  i n  J u l y  t h e  average count was 53 ,  i n  August 41,  and 39 
animals i n  September. Feeding a c t i v i t y  has  been observed bo th  i n  North 
Cove as w e l l  ,as Diablo Cove, b u t  t h e  animals seemed t o  avoid Diablo Cove 
when t h e  pumps were ope ra t ing .  Divers have observed l a r g e  q u a n t i t i e s  o f  
empty u rch in  s h e l l s  from o t t e r  fo rag ing  i n  Diablo Cove and North Cove. 
Of e leven  o t t e r s  observed feeding ,  f o u r  each were feeding  on abalone and 
s e a  urchins .  
Catch-Per-Unit-of-Effort o f  S p o r t f i s h e s  Study 
I n  September we i n i t i a t e d  a s tudy  o f  catch-per-uni t -of-effor t  of 
s p o r t f i s h e s  i n  Diablo Cove and t h e  North Cont ro l  Area. This  s tudy  is 
designed t o  y i e l d  s p o r t  ca t ch  d a t a  not  r e a d i l y  a v a i l a b l e  from e x i s t i n g  
hook and l i n e  s p o r t f i s h e r i e s ,  such as  s p e c i e s  composition and s i z e  
composition, c a t  ch-per-hole-per-hour f o r  each s p e c i e s  and p o s s i b l e  
r e l a t i o n s h i p  of  ca t ch -e f fo r t  w i th  changes i n  w a t e r  c l a r i t y  and tempera ture .  
The sampling des ign  is  a s  fo l lows  : A t  each s u b t i d a l  s t a t i o n ,  f i s h i n g  
t akes  p l a c e  f o r  30 min, u t i l i z i n g  s t a n d a r d  f i s h i n g  rods  and r e e l s  w i t h  
t e rmina l  t a c k l e  c o n s i s t i n g  o f  &hook "Wonder J i g s . "  The number o f  rods 
used a t  each s t a t i o n  depends upon t h e  number of  f ishermen a v a i l a b l e .  
The j i g s  a r e  f i s h e d  e i t h e r  w i t h  o r  wi thout  b a i t  (u sua l ly  squ id ) .  The 
o b j e c t i v e  of  a s tudy  is  t o  ca tch  a s  many f i s h  as p o s s i b l e ,  r e g a r d l e s s  
of s p e c i e s .  A s e c c h i  d i s c  reading  and s u r f a c e  and bot tom tempera ture  
is  recorded a t  each s t a t i o n .  Data recorded f o r  each f i s h  inc ludes  
s p e c i e s ,  t o t a l  l eng th  and s e x  ( i f  d i s c e r n i b l e )  . I f  t h e  f i s h  is bad ly  
i n j u r e d  it is  r e t a i n e d ,  o the rwi se ,  a l l  f i s h e s  a r e  r e t u n l e d  al ive t o  t h e  
water. A few f i s h  of  s e l e c t e d  s p e c i e s  w i l l  a l s o  b e  r e t a i n e d  du r ing  t h e  
s tudy  f o r  stomach a n a l y s i s  and o t h e r  l i f e  h i s t o r y  s t u d i e s .  
During September we completed s i x  f i s h i n g  s t a t i o n s  i n  t b e  North 
Cont ro l  Area and two i n  Diablo Cove. The North Cont ro l  y i e l d e d  a t o t a l  
o f  39 f i s h  f o r  an average ca tch  of  10;4 fish-per-pole-hour.  The 36 b l u e  
r o c k f i s h ,  Sebastes mystinus, made up t h e  l i o n ' s  s h a r e  o f  t h e  ca t ch .  The 
ca tch  a l s o  inc luded  two gopher r o c k f i s h ,  S. cczmatus and one b l a c k  and 
yel low r o c k f i s h ,  S. chrysomeZas. 
The two s t a t i o n s  i n  Diablo Cove d i d  not  produce a s i n g l e  f i s h ;  t h i s  
w a s  due, i n  p a r t ,  t o  t h e  dense b u l l  k e l p  canopy which made f i s h i n g  very 
d i f f i c u l t  . 
MAN-DAYS SPENT AT DIABLO CANYON POWER PLANT SITE 
J u l y  1 - September 30, 1974 
I n t e r t i d a l  Surveys: , 
P a r t i c i p a n t s  : 
P a r t i c i p a n t s :  
Sub t i d a l  Surveys : 
P a r t i c i p a n t s :  
P a r t i c i p a n t s :  
P a r t i c i p a n t s  : 
J u l y  1 - 2 
Laurent ,  Wendell and Far rens  
August 16 - 20 
Wendell and Far rens  
J u l y  22 - 26 
Go t s h a l l ,  Wendell and Far rens  
August 4 - 9 
Gotsha l l ,  Wendell and Far rens  
September 17  - 2 1  
Go t sha l l  and Laurent  
Commercial Abalone & Sea Urchin F i sh ing  Surveys: 
August 15 ,  16,  23, 26 
September 5,  10,  11, 15, 23, . 
P a r t i c i p a n t s :  
Boat maintenance 
P a r t i c i p a n t s :  
T o t a l  man-days dur ing  qua r t e r :  
T o t a l  man-days a t  site: 
Boat-days l o s t  t o  weather:  
T o t a l  s t a t i o n s  surveyed: 
25, 26, 27 
Benech 
J u l y  17  - 21 
Far rens  

